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(54) HUMIDIFYING SYSTEM FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve sufficient humidification at the side of a 
fuel pole and prevent the breakage of a stack during starting of a fuel cell. 
SOLUTION: A humidifying system having a water permeable humidifying device 
uses a wet air offgas OAw to be exhausted from the side of the air pole of the 
fuel cell 1 , as a humidifying source for humidification at the side of the fuel pole of 
the fuel cell. A first shutoff valve 7, a second shutoff valve 9 and a fourth shutoff 
valve 10 are provided in hydrogen piping 22 at the upstream and downstream 
sides of an anode humidifying device 4. A purge pipe 27 is parted from a branch 



connection 22A of the hydrogen piping 22 and the second shutoff valve 8 is 
provided in the purge piping 27. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The humidification system for fuel cells characterized by using the 
exhaust gas from the air pole side of said fuel cell in the humidification system for 
fuel cells equipped with the humidification equipment of a water transparency 
mold as a source of humidification of said humidification equipment which 



performs humidification by the side of the fuel electrode of said fuel cell. 
[Claim 2] The humidification system for fuel cells according to claim 1 
characterized by having the purge means which carries out the gas purge of the 
gas passageway which leads to said fuel electrode side at the time of said fuel 
cell starting. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the humidification system for fuel 
cells which offered the humidification equipment of a water transparency mold, 
and relates to a technique effective in prevention, such as burning of 
achievement of sufficient humidification by the side of a fuel electrode, and the 
solid-state poly membrane at the time of fuel cell starting, especially. 
[0002] 

[Description of the Prior Art] For example, the fuel cell using the solid-state poly 
membrane as an electrolyte membrane comes to have the stack which was 
made to carry out two or more laminatings of the single eel, and constituted it. 
This single eel is equipped with the solid-state poly membrane which has ion 
conductivity, and the fuel electrode (anode electrode) and air pole (cathode 
electrode) which were supported so that it might stick to those both sides. If air is 
supplied to the oxidizer path formed as a concave also like the field side which 
touches an air pole while supplying hydrogen to the fuel gas path formed in the 
field side which touches a fuel electrode as a concave, the generation of 
electrical energy based on electrochemical reaction will be performed by inter- 
electrode [of each ** eel]. 

[0003] In order to maintain the generating efficiency in that case highly, it is 



necessary to maintain a solid-state poly membrane to a saturation moisture state, 
and to secure the function as a proton (hydrogen ion) conductivity electrolyte. 
However, it may carry out [ that the water generated by electrochemical reaction 
at the time of a generation of electrical energy is carried out out of a system, etc. 
and ], and desiccation of a solid-state poly membrane may advance. Therefore, 
in order to maintain good ion conductivity, it is necessary to supply moisture to a 
solid-state poly membrane. 

[0004] For this reason, development of the humidification system for fuel cells 
which made possible hydration to a solid-state poly membrane is performed by 
humidifying conventionally beforehand through the air supplied to an air pole side, 
and the hydrogen supplied to a fuel electrode side to the humidification 
equipment of a water transparency mold. This kind of humidification equipment is 
considered as the configuration equipped with the hollow fiber which permits 
circulation of the water of the direction of thickness (JP,7-71795,A, JP,8- 
273687.A), for example, humidification by the side of an air pole is performed as 
follows. 

[0005] namely, the inside of the jacket which held the hollow-fiber bundle which is 
the aggregate of a hollow fiber - desiccation air - supplemental payment of a 
supercharger etc. -- while making it circulate using equipment, when a hollow 
fiber is penetrated, and the moisture contained in it in this humid off-gas when 
the humid off-gas which is the exhaust gas from an air pole side is circulated to 
the internal hollow part of each hollow fiber serves as a steam and is spread in 
that internal hollow part, the desiccation air which circulates the internal hollow 
part of each hollow fiber is humidified. 
[0006] 

[Problem(s) to be Solved by the Invention] The artificers of this invention 
acquired knowledge that it is necessary to perform water recovery which used 
the humid off-gas from an air pole side not only for the humidification by the side 
of an air pole but for the humidification by the side of a fuel electrode, in order to 
have made that a possibility that the water recovery income and outgo of the 



whole humidification system may stop suiting, and a fuel electrode side cannot 
fully be humidified arises, and water recovery income and outgo balance, when 
the humid off-gas from the fuel electrode concerned was used for the 
humidification by the side of a fuel electrode (JP,6-132038,A). 
[0007] Moreover, since a part for the gas not only moisture but in humid off-gas is 
also penetrated in the humidification equipment of a water transparency mold, 
when humidifying a fuel electrode side using the humid off-gas from an air pole 
side, the oxygen contained in humid off-gas may mix in the hydrogen side 
supplied to a fuel electrode. If it is after a fuel cell halt especially, it turns out that 
the transparency by the side of the hydrogen of the air contained in this humid 
off-gas occurs notably. 

[0008] When a fuel cell is started in this condition, hydrogen and oxygen react 
according to the catalyst in a stack, and generate heat, and there is a possibility 
of causing the performance degradation of a solid-state poly membrane. For this 
reason, in the humidification system for fuel cells which also humidifies a fuel 
electrode side using the humid off-gas from an air pole side, to supply hydrogen- 
oxygen mixed gas to a fuel cell, and to take a cure [ like ] is desired at the time of 
fuel cell starting. 

[0009] This invention is made in view of such a situation, and the place made into 
the purpose is shown in aiming at achievement of sufficient humidification by the 
side of a fuel electrode, and stack breakage prevention at the time of fuel cell 
starting. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, this invention adopted the following configurations. That is, invention of 
claim 1 is characterized by using the exhaust gas from the air pole side of said 
fuel cell in the humidification system for fuel cells equipped with the 
humidification equipment of a water transparency mold as a source of 
humidification of said humidification equipment which performs humidification by 
the side of the fuel electrode of said fuel cell. 



[0011] With this configuration, achievement of sufficient humidification by the side 
of a fuel electrode is attained, making the water recovery income and outgo of 
the whole humidification system for fuel cells balance, since not only an air pole 
side but the humidification by the side of a fuel electrode was made to perform 
moisture using the exhaust gas (the gestalt of operation moist air off-gas OAw) 
from the air pole side included so much. 

[0012] Moreover, invention of claim 2 is characterized by having the purge 
means (gestalten of operation being consisted of by the 1st latching valve 7, the 
2nd latching valve 8, the 3rd latching valve 9, the 4th latching valve 10, and the 
purge piping 27.) which carries out the gas purge of the gas passageway which 
leads to said fuel electrode side at the time of said fuel cell starting in the 
humidification system for fuel cells according to claim 1 . 
[0013] Fuel gas with which the oxygen temporarily contained in the exhaust gas 
from an air pole side in the humidification equipment after a fuel cell halt is 
supplied to a fuel electrode side with this configuration (with the gestalt of 
operation) Since hydrogen-oxygen mixed gas was made not to be supplied to the 
fuel electrode of a fuel cell by carrying out the gas purge of the hydrogen-oxygen 
mixed gas which remains in the gas passageway which leads to a fuel electrode 
side beforehand at the time of fuel cell starting even if it mixed into hydrogen H2, 
engine-performance maintenance of a stack is attained. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this 
invention is explained using a drawing. However, since the configuration of the 
hollow fiber as the fuel cell in a gestalt and water transparency film of this 
operation is as the column of the above-mentioned conventional technique 
having explained, those explanation is omitted. 

[0015] The system configuration Fig. of the humidification system for fuel cells 
according [ drawing 1 ] to the gestalt of this operation, The flow chart which 
shows the latching valve closing motion control flow to which drawing 2 is carried 
out after a fuel cell halt, and drawing 3 are flow charts which show the latching 



valve closing motion control flow performed at the time of fuel cell starting, and 
the inside of drawing 1 and a sign 1 are a solid-state polyelectrolyte mold fuel cell 
(it is only hereafter written as a "fuel cell".). 2 - a supercharger and 3 - the 
humidification equipment for cathodes, and 4 -- the humidification equipment for 
anodes, and 5 - in pneumatic piping and 6, the 2nd latching valve and 9 show 
the 3rd latching valve, and, as for air off-gas piping and 7, 10 shows the 4th 
latching valve, as for the 1st latching valve and 8. 
[0016] First, the whole humidification system configuration for fuel cells 
concerning the gestalt of this operation is explained using drawing 1 . Pneumatic 
piping 5 for supplying the open air ("desiccation air Ad" being called hereafter.) 
inhaled from the inlet 11 as an oxidizer to the oxidizer path inlet port 12 and the 
air off-gas piping 6 for exhausting the off-gas ("moist air off-gas OAw" being 
called hereafter.) discharged from the oxidizer path outlet 13 from an exhaust 
port 14 are connected to the air pole (cathode electrode) of a fuel cell 1 . 
[0017] A supercharger 2 and the humidification equipment 3 for cathodes are 
formed in pneumatic piping 5 toward the fuel cell 1 from the lower stream of a 
river 1 1 , i.e., an inlet, at this order from the flow direction upstream of desiccation 
air Ad. Moreover, the humidification equipment 3 for cathodes, the humidification 
equipment 4 for anodes, and a pressure regulating valve 16 are formed in the air 
off-gas piping 6 toward the exhaust port 14 from the lower stream of a river 1 , i.e., 
a fuel cell, at this order from the flow direction upstream of moist air off-gas OAw. 
[0018] And in the humidification equipment 3 for cathodes over the both sides of 
pneumatic piping 5 and the air off-gas piping 6, the open air Ad inhaled from the 
inlet 1 1 , i.e., desiccation air, collects the moisture in the moist air off-gas OAw 
discharged from the fuel cell 1 , it turns into highly humid ** air Aw, and is 
supplied to a fuel cell 1. 

[0019] the fuel electrode (anode electrode) of a fuel cell 1 - a fuel source - the 
hydrogen piping 22 for supplying the hydrogen H2 supplied from a high-pressure 
hydrogen tank (illustration abbreviation) to the fuel gas path inlet port 21 and the 
hydrogen off-gas return piping 26 for returning the off-gas ("humid hydrogen off- 



gas OHw" being called hereafter.) discharged from the fuel gas path outlet 23 to 
the hydrogen piping 22 through an injector 24 are connected. Moreover, from tee 
22A of the hydrogen piping 22, the purge piping 27 for exhausting the residual 
gas in the hydrogen piping 22 concerned at the time of fuel cell starting has 
branched. 

[0020] An injector 24, the 3rd latching valve 9, the humidification equipment 4 for 
anodes, the 1st latching valve 7, and the 4th latching valve 10 are formed in the 
hydrogen piping 22 toward the fuel cell 1 at this order from the lower stream of a 
river, i.e., the high-pressure hydrogen tank which is not illustrated, from the flow 
direction upstream of hydrogen H2. Moreover, the 2nd latching valve 8 is formed 
in the purge piping 27 between tee 22Afrom the hydrogen piping 22, and an 
exhaust port 28. 

[0021] And in the humidification equipment 4 for anodes over the both sides of 
the hydrogen piping 22 and the air off-gas piping 6, the hydrogen H2 supplied 
from a high-pressure hydrogen tank collects the moisture in the moist air off-gas 
OAw discharged from the fuel cell 1, turns into high humid hydrogen Hw, and is 
supplied to a fuel cell 1. 

[0022] Thus, the high humid hydrogen Hw and the highly humid ** air Aw which 
were humidified are supplied to the fuel gas path and oxidizer path which were 
formed in the fuel cell 1 , respectively, and a generation of electrical energy is 
presented with them, and also the hydration for holding a solid-state poly 
membrane to a saturation moisture state is presented with them. 
[0023] In addition, in pneumatic piping 5, having formed the humidification 
equipment 4 for anodes in the flow direction downstream of moist air off-gas 
OAw rather than the humidification equipment 3 for cathodes is based on the 
following reason. That is, since the moisture contained in humid hydrogen off-gas 
OHw is returned to the hydrogen piping 22 by the injector 24, the hydrogen H2 
supplied to the humidification equipment 4 for anodes is not so dry as the 
desiccation air Ad supplied to the humidification equipment 3 for cathodes. 
Therefore, it enabled it to humidify first the desiccation air Ad which needs more 



humidification by considering as the arrangement like the above. 
[0024] Next, it explains that closing motion control processing of the 1st latching 
valve 7 performed at the time after a fuel cell halt of fuel cell starting, the 2nd 
latching valve 8, the 3rd latching valve 9, and the 4th latching valve 10 flows 
using the flow chart of drawing 2 and drawing 3 . 

[0025] In the flow chart of drawing 2 which shows the flow of processing after a 
fuel cell halt, it is first judged in step S1 how [ that the fuel cell 1 stopped ] it is. 
When a fuel cell 1 stops as a result of the judgment (a judgment result is "Yes"), 
processing progresses to step S3, and when a fuel cell 1 is operating (a 
judgment result is "No"), processing returns first. 

[0026] At step S3, the 1st latching valve 7 is made "close" from "open." Then, the 
mixed gas of the hydrogen H2 from a high-pressure hydrogen tank and the 
humid hydrogen off-gas OHw from a fuel cell 1 is no longer introduced into the 
fuel gas path of a fuel cell 1 . Then, in step S5, the 3rd latching valve 9 is made 
"close" from "open", and the 4th latching valve 10 is further made "close" from 
"open" in step S7. In addition, as for the 2nd latching valve 8, the "close" 
condition at the time of fuel cell operation is maintained as it is. 
[0027] On the other hand, in the flow chart of drawing 3 which shows the flow of 
the processing at the time of fuel cell starting, it is first judged in step S1 1 
whether the starting instruction of a fuel cell 1 is emitted. When the starting 
instruction is emitted as a result of the judgment (a judgment result is "Yes"), 
processing progresses to step S13, and when the starting instruction is not 
emitted (a judgment result is "No"), processing returns first. 
[0028] At step S13, the 3rd latching valve 9 is made "open" from "close." 
Subsequently, in step S15, the 1st latching valve 7 is made "open" from "close", 
and the 2nd latching valve 8 is further made "open" from "close" in step S17. 
Then, the hydrogen piping 22 and the purge piping 27 are open for free passage, 
and the distribution channel of hydrogen H2 serves as an injector 24, the 3rd 
latching valve 9, the humidification equipment 4 for anodes, the 1st latching valve 
7, the 2nd latching valve 8, and open-loop [ to which hydrogen H2 circulates in 



order of an exhaust port 28 ] from a high-pressure hydrogen gas holder. 
[0029] Then, a delay timer is made to set and start the predetermined latency 
time in step S19. Thereby, advance of subsequent processing stops only 
predetermined time. Hydrogen H2 is supplied to the hydrogen piping 22 from the 
high-pressure hydrogen gas holder until this latency time passes. 
[0030] For this reason, the residual gas shut up between the 1st latching valve 7 
and the 3rd latching valve 9, i.e., the hydrogen-oxygen mixed gas which the 
oxygen from moist air off-gas OAw comes to penetrate at a hydrogen H2 side in 
the humidification equipment 4 for anodes during a fuel cell halt, is driven out by 
the hydrogen H2 newly supplied from a high-pressure hydrogen gas holder (a 
gas purge carried out), and it is discharged from an exhaust port 28 through the 
purge piping 27. Thereby, the exothermic reaction of the hydrogen in a fuel cell 1 
and oxygen can be avoided effectively, and it becomes possible to prevent the 
stack breakage at the time of starting. 

[0031] Since it is for operating a delay timer and delaying advance of subsequent 
processing purging the hydrogen-oxygen mixed gas closed between the 1st 
latching valve 7 and the 3rd latching valve 9 out of this humidification system, the 
latency time which should be set to a delay timer is set to sufficient time amount 
required for the purge of hydrogen-oxygen mixed gas, for example, 2 - 3 seconds. 
In addition, discharge of a delay timer forms 02 sensor and H2 sensor between 
not only time amount progress but the 1st latching valve 7, and the 3rd latching 
valve 9, and may be based on an output from these sensors. 
[0032] If the latency time predetermined at step S19 passes, in step S21 , the 2nd 
latching valve 8 will be made "close" from "open", and the 4th latching valve 10 
will be further made "open" from "close" in step S23. Then, the distribution 
channel of hydrogen H2 serves as a closed loop to which hydrogen H2 circulates 
in order of an injector 24, the 3rd latching valve 9, the humidification equipment 4 
for anodes, the 1st latching valve 7, the 4th latching valve 10, a fuel cell 1 , and 
an injector 24 from a high-pressure hydrogen gas holder. After an appropriate 
time, a fuel cell 1 is started in step S25. 



[0033] After fuel cell starting, motorised [ of the supercharger 2 ] is carried out 
and desiccation air Ad is incorporated in pneumatic piping 5 from an inlet 1 1 . If 
desiccation air Ad is supplied to the humidification equipment 3 for cathodes, 
desiccation air Ad will be humidified by the moist air off-gas OAw supplied from 
the fuel cell 1 through the air off-gas piping 6, and desiccation air Ad will turn into 
highly humid ** air Aw. 

[0034] After being supplied in a fuel cell 1 from the oxidizer path inlet port 12 
through pneumatic piping 5 and presenting the hydration to a generation of 
electrical energy and a solid-state poly membrane, through the oxidizer path 
outlet 13, this highly humid ** air Aw serves as moist air off-gas OAw from a fuel 
cell 1 , and is discharged. Since the moist air off-gas OAw discharged from the 
fuel cell 1 contains moisture so much, in case it passes the object for cathodes, 
and the humidification equipments 3 and 4 for anodes, it is used as desiccation 
air Ad and a source of humidification of hydrogen H2. The moist air off-gas OAw 
which presented humidification of desiccation air Ad and hydrogen H2, and was 
dehumidified turns into dry air off-gas OAd, and is exhausted from an exhaust 
port 14. 

[0035] On the other hand, the hydrogen H2 from a high-pressure hydrogen tank 
is supplied to the humidification equipment 4 for anodes through the hydrogen 
piping 22. In the humidification equipment 4 for anodes, hydrogen H2 is 
humidified by the moist air off-gas OAw supplied through the humidification 
equipment 3 for cathodes through the air off-gas piping 6 from the fuel cell 1 . The 
balance of the water recovery income and outgo of this whole humidification 
system being maintained since the source slack moist air off-gas OAw of 
humidification contains a lot of moisture at this time, hydrogen H2 is fully 
humidified and turns into high humid hydrogen Hw. 

[0036] After being supplied in a fuel cell 1 from the fuel gas path inlet port 21 
through the hydrogen piping 22 and presenting the hydration to a generation of 
electrical energy and a solid-state poly membrane, through the fuel gas path 
outlet 23, high humid hydrogen Hw serves as humid hydrogen off-gas OHw from 



a fuel cell 1, and is discharged. The humid hydrogen off-gas OHw discharged 
from the fuel cell 1 passes along the hydrogen off-gas return piping 26, and is 
returned to the hydrogen piping 22 through an injector 24. 
[0037] In addition, with the gestalt of this operation, since the 3rd latching valve 9 
is formed in the upstream of the humidification equipment 4 for anodes, after a 
fuel cell halt becomes possible [ closing the vertical style of the humidification 
equipment 4 for anodes by short piping length ], and has the composition that the 
gas purge time amount at the time of fuel cell starting can be shortened. 
[0038] However, this invention may be the configuration of having lost the 3rd 
latching valve 9, as shown such in not only a configuration but in drawing 4 . In 
this case, the flow of processing of the latching valve closing motion control 
performed at the time after a halt of a fuel cell 1 of starting becomes as it is 
shown in drawing 5 and drawing 6 . That is, it becomes the flow of the processing 
which lost steps S5 and S13 related to control of the 3rd latching valve 9 from the 
flow chart of drawing 2 and drawing 3 . 
[0039] 

[Effect of the Invention] According to this invention, the following effectiveness 
can be acquired so that clearly from the above explanation. 
(1) In the humidification system for fuel cells of claim 1, sufficient humidification 
by the side of a fuel electrode can be attained, making the water recovery income 
and outgo of the whole humidification system for fuel cells balance, since not 
only an air pole side but the humidification by the side of a fuel electrode was 
made to perform moisture using the exhaust gas from the air pole side included 
so much. 

[0040] (2) In the humidification system for fuel cells of claim 2 Even if the oxygen 
contained in the exhaust gas from an air pole side in the humidification 
equipment after a fuel cell halt mixes into the fuel gas supplied to a fuel electrode 
side Since hydrogen-oxygen mixed gas is no longer supplied to the fuel electrode 
of a fuel cell by carrying out the gas purge of the hydrogen-oxygen mixed gas 
which remains in the gas passageway which leads to a fuel electrode side 



beforehand at the time of fuel cell starting, stack breakage is effectively avoidable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration Fig. of the humidification system for fuel 
cells by the gestalt of 1 operation of this invention. 

[Drawing 2] In the humidification system for fuel cells shown in drawing 1 , it is 
the flow chart which shows the latching valve closing motion control flow 
performed after a fuel cell halt. 

[Drawing 3] In the humidification system for fuel cells shown in drawing 1 , it is 
the flow chart which shows the latching valve closing motion control flow 
performed at the time of fuel cell starting. 

[Drawing 4] It is the system configuration Fig. of the humidification system for fuel 
cells by the gestalt of other operations of this invention. 
[Drawing 5] In the humidification system for fuel cells shown in drawing 4 , it is 
the flow chart which shows the latching valve closing motion control flow 
performed after a fuel cell halt. 

[Drawing 6] In the humidification system for fuel cells shown in drawing 4 , it is 
the flow chart which shows the latching valve closing motion control flow 
performed at the time of fuel cell starting. 
[Description of Notations] 
1 Fuel Cell 

3 Humidification Equipment for Cathodes 

4 Humidification Equipment for Anodes 

7 1st Latching Valve (a Part of Purge Means) 

8 2nd Latching Valve (a Part of Purge Means) 

9 3rd Latching Valve (a Part of Purge Means) 



10 4th Latching Valve (a Part of Purge Means) 

27 Purge Piping (a Part of Purge Means) 

OAw Moist air off-gas (exhaust gas from an air pole side) 
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»*73ffXE», 7tt*15«W», 8lilg2«T#s 9 

[0 0 16] $?\ HI Sffl^T, **»©JBJ8K«S 

ttSHBfi 1 ©>S«S (*V-K«S) t^tis BMb*J£L 
TRSiKP 1 1 fr6P,BALfcfl-ft («T, rfgflfcxT'A 

dj mm%* ) *mm\m&xu 1 2Ms*srs/c 

4&©£JtlE*5£, !Mfc»JiI8HtiP 1 3fr5jmH*ftfc 

(WT, rS3Bffift*7^0Awj £Pf»? 
S 0 ) *SP«P1 43t?6SP«r«fe46©ffi»*7^E 

[00 1 7] ffiftE»5fCttx |g^x7 7 Adro^^± 

CtOHKlftWSftT^*. Sfc SJK*7#XE*6(C 
lis Saffift*7JJ^OA«K03(p&lRl±3l{^5T-3t» SP 
■6s jHHWA 1 fi»6l»*EP 1 4'\£ift*N.\ *V-Kffl 
JjP;EgB3, 7 7 /-KfflfiP;lgS4, E7JHS*M 6tf 

[0 0 18] LTs P&ftPI 1 #SlftA*ftfc*HK, 

>s 1 fl»s»a*ftfcaiiffi«*7^0Awi*i©*»*ia 

iRLTiS-SiSxT'Awct&Us «B»«5fil ^««S*ft 

So 

[0 0 19] »P 1 ttffittff (TV — K«S) fc 
lis «S^»fc**JE***V* (IHwtt) frSW 
tf ft3**H2fcfl»W*iIi&An 2 1 ^TOStS/cc* 



©7jc*Et2 2<ts (B«3JXii»fflP2 3^5SPffl*ft 
fctfytfT. (J-XTs r3BB*«*7^0Hwj iPfftt 
S„ ) *^V5>i**2 4*ftLT#J|SB* 2 2^-r 
fc»©*JR*7iJ7. U *- >Ef 2 6 tfS^fftTV 
S„ $fcs **E«2 2©»ilSaJ2 2Afr6li, »« 

56s»i3fcSR*ii5E*2 2 mmfixmmzK 

i6(0/t-: >>Ef 2 7##*LTV3. 
[0 0 2 0] *KE* 2 2lC(is 7jCjRH 2 ro^lR]±at 

f>«?x7*2 4, SS3«t#9, TV 
-WDS14, Sl«K#7. II4«T#1 OtfC 
flDWcKH-SftTf*. Sfcs /x-v'Ef 2 7 iclis * 
XEtf 2 2^Sffl»«ffi2 2 AiSWlP2 8i©IHlE« 
2«#8jbM8WSftT^S. 
[0 0 2 1] LTs BE7j<^>^!b s 5{ft^*ftS7)< 
*H 2 lis **E«2 2£3ft*7#;*E«6©7X£lc: 
»*7V- KffliP3Blll4(Efi^T» »«>ti1 frSWE 
ttl £ ft fdfiilSSitf 7 #X O Aw* cD7j<#£ 01R L TBS 

;ri7)c*Hwi4Us amm 1 ^«ie*ft*. 

[0 0 2 2] COst-3lcLT»PS*ft/i:Ba!H7XJSHw 
St>'B)g,li7Aw(is *ft^ft«Sft«JS 1 rtKJBSE* 

[0 0 2 3] ^Ef5tCfc^Ts 7/-KfflJP 

;ISM 4 V- KfflflD-aSR 3 J:U t,ffl»fflft*7 
XOAw©aE*lRjT3WWfEKWT^«©l4s Mit^ 
So SP6s *JHB*2 2ictt, ffl}H***7^0HwilJ 
tC&SftS7j<»AW^i'?^2 4lCj;US*ftSfc 
hbs 7 7 /-KfflfiP>ISM4lCiit^ftS7j<*H2lis fi 
V- h'ffi&naei 3 icW^ftSfS&iT 7 AdS£~ 

yjK©aiffl*ieHBi-r*ej»x7 7 Ad*srjfe^iinffl 

T^Scfc'PtcU/co 
[0 0 2 4] #UCs H2SO : IS13CD7n- ; 7 c -V-h^ffl 

^Ts wtt^ff^^ariWWji^itj^isZRtoftsm 

151B?#7, H2iililT^8, m3iiHft^9, m4«# 

1 o©rjMSiJ«n©^ft(;:-3^T^rSo 

[0 0 2 5] «W«»ffJhlft©fflS©3([ft*wrH2© 
7P-f-^-hTlis $-fs lKfi^T, fll 

*M¥±Lfc^^?bWJS*ftSo ^cD!iJ£cT)$£ 
^s j«»Wfi1fl 5 ffltLfe*& (W£tt*3B« TYe 
sj ) lC(is SaSAUx->yS3tc»^ ««)ft1A^ 
Sii* T*iJ5 Sif£ (fJSSI^ft^ r Noj ) [Clis 5QS6^ 
SflKMSo 

[0 0 2 6] X^-y7S37?tis m-\WM#7tt ^ 
6>5 rfflj lcTS„ tSis »«5i 1 <DtmfiXM8> 
iclis SJl7j<^y'J'A^©7j<*H2<ts jBSPWJfi 1 
5 ©;Sl7jcS^7 ^'XOHwc i :cT)S-&^7.A ,; 3iA* ft* < 

&So 7xx'>ys5icfc^Ts m3ji8fT^9^ 



(4) 
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rBBj frS rgflj fcU Sic, Xx-^s 7Kfciv*\ 

[0 0 2 7] flto&s »«)tt^BBftD5aii^^n5:^ir 
BS 3 (07 P-? 1 *- 1*7(4, **\ Xf'>7S1 

(WEBHtf TYe sj ) [Ctt, fflStf^T 1 '* 

7si 3tcji^ mm^i^meHx^r^iM^ m 
tnoj ) tctts «m#**i!HER«. 

[0 0 2 8] Xx'^SI 3 Wis Jg3«T#9£ 

rfflj frS riBj (cr^o %.^T\ Xt77"S1 5lcfc 
i^T, mi«r#7£ r^j fr5 rpij icU JEfc* 7. 

f'^S1 7KS3^T, 3I2«t#8£ rfflj fr5 

r»j kts. r^is *xev 22 tit- vm*2 7 

tifmmu **H2©3iBi«»lis KE**#**V 
^fr.S-r>$'i^*2 4. |g3>Iltff#9, 7/-KfflDP 

sei4, mi«#7, m2«#8, smkp2 8<o 

[0 0 2 9] *©ffe XxWT'SI 9(C6^T, ?4 l> 
-*-T 1 7KHff36©^ , 6BSIII* , fe , > hU 

±T3o CflD^5«IH!!Mijfl'r*ST?«)IHIs BE*** 
**V*#5**e«2 2(ttts *»H 2 ij««tie*ftT 

[0 0 3 0] CCOfc46, Sl«f#7iS3M#9i 

±*ktv- Kfflnnasi4rtiES^T, a«£*w-7 

flXO Awfr 5 CDS * JR H 2 ffl'JK S» L T & 3 7KSI - 
SrfcfcBE****** >7fr£ 

/*-5>E«2 7*»oT»«P2 8fr6J#lH*ft*. £ 

«t y , i k as w-s ** <t^*ro?eiasjs 

[00 3 1] rV U— Sf'r 7 ?*fWl*-B:T*«)ft<OS0ia 
<2ilft£jie> -fetalis SiaBf#7iM35M8f#9i 

+#&B*IHk «9jlfc?» 2~3»fcfi£*ft3. x 

7 iH3igffiT#9 ^©iH^fcvtf^^-fevtffcKW- 

[0 0 3 2] Xr77S 1 9T?mS<0^-6RWtf«ffl , r 
Si, X77^S2 1 (Cfi^Ts Jg2«i#8£ IMl 
frS r^gj (EL, JEKs *xy7*S2 3Ka3^T» 314 

a-Rifti o£ rpjj #6 rpjj icrs. T*£» **H 



BE***** V^frS'f V-7i 7$ 
2 4, H3Mfi#9, 7 7 /-KfflJ)P)Sgl4, mi&Br 
#7, SS4«t#10, ffi&Bftl, 0^19*24 

©JWc**H2#3BM"**n-X K/U-7*£ft*. L. 

5lE*5^Ts fl»*«5fi1 tfS»* 

[0 0 3 3] jttHVttSlil&lit »2 
*^-*ra*tU flSftPI 1#5ffi*Et5F<yt«:E*S 

i^Adtfaiyatft*. Ad#*y- rains 
1 fre ftts&*nfci5i^^7*xoAw[c «fc y e 

A dtfflnBS fU V&BecT A dteSlilUT 7 A w<t 
[00 34] COMMM^T Mt, ^S5f5^ji-p 

rirfbffla^AP 1 2frs««i rt^«ae*n, » 

JiKtUP 1 3^ioT»ijli1 *^SI^7fX 
■ffiK*7«XOitot**»*»(E^«J«:*» 7JV- K 

ffl&tf7'/-Kfflipasi3, 4*5iia-r«»s is^x 
7Adao : 7jc*H2a)fipas<h ltsrj/b***. naaxT 7 

Ad&tf**H 2fl5J»ffl(cffi Ll»a*ftfcaj«ffi*?r7* 

^oAwtt, efla»tei-7^0MtftoT»»Di 4^ 

[0 0 3 5] ffiTJs mKimZy^frZCDimHl^ 
7kRIB ( f2 2^-SoTT 7 /- KfflJPaSl 4^*6**1 
5. 7 7 /-KffliPaS«4Kfi^Ttt. a»*7*X!B 
f 6*aoT*B»*«)fi1 frbtJV- KfflJPaS13*^ 
L Tffi»* n/i:a»S 7 *7 0 AwK J: y % 7X* H 2 

#iraa**v5. cw.!:^^ jpaa/i:*asiffi«*7»^ 

#C07j<[£]iRlRSCD/\'5 7j<* H 2(i+ 

#KMB*ftTSa«*iRHw£&* 0 

[0036] naa*XH«(is **iBf 2 2*aoT 
wwxassAP2 1 frs»«;tin rtic«ie*ftv ?e 
«at>-@ttK^?Bi'N(7)7j<»is^^«*nfc^ 
7&ssttiP2 3*a^TflH*»«i *»saa**5i-7* 

XOHwift-sTSfltitfft*. WWttl frSSPHJtfftfc 
;S;Tl7XS^ 7 *X OHwl4 x 7 *7 U * - >BBlf 2 
6 «J1U % OJ'iW 2 4 LT7KR1B1 2 2 tcM 

[0 0 3 7] J&fcs **»0!)^m-?tt» m3JSKff#9^ 

«5fiff±»is 7/- KfflttiaSl4«)±T3lt*S^E 

t w&t±t % c t fi« RiiBt & y , amwBuBii^K s 
[0038] L^u^e. zntsnmm 
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tfn 3 05 7 p + - h s $ 3 mm# 9 <Dwmm<<& 

So 

[003 9] 

(i) il5Riii<DW«jti!ffl/]P;S'>Xxi»T^ 7j<»^ 
fljTWTft < jtWSffliJ^DPjStff 3 J; 5 K Lfc©?\ fE 

[0040] ( 2 ) If 2 cDMMMPSv'Xx A 

»&* nsifwxt ic;ia Lit,, imwfflsatmitt 

[0®cDfflm^K0^] 

ran 



[H2] 01 icfrmmmmmm&'s^T 

[03] 01 tc^»«5iffl»P;I>'Xx^lcfc^ 
[0 4 ] *»W©ft!j©*«®»»lc J: 6»«MP 

ra5] 04 ic^-rmtt-;M»ps->x7Atcfc^ 

Ts «BHW6ff±*lERton*«»f#IIIPBSIttP©3tn* 

[06] 04 tt^-rmwifflDPji-vxxAicfe^ 

[^^ODSi^] 
1 MM 

3 *y-KfflsnagM 

4 7/-mtaW8M 

9 H3«i# (/t-^aro-ao 

1 0 $g4<£«lT# (/t-i?#lft0-SU) 

2 7 /t-5W (/<-e>#flM>-§o 

OAw aaffi**73!f^ (ffi*«»S©SWl#*) 



[02] 



[0 3] 
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